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(57)Abstract> 

PURPOSE: To obtain a hydrogenation treatment catalyst for hydrocarbon oil which has 
high hy dr ode sulfur ization and hydrodenitrification activities and can easily be 
prepared by using one or more than two different types of additives selected from a 
specific group in a catalyst consisting of an alumina carrier, a specific active metal, 
phosphoric acid and an additive. 

CONSTITUTION: A hydrogenation treatment catalyst for hydrocarbon oil consists of an 
alumina carrier, at least, one type of active metal selected from among the VI group 
metals of a periodic law table, at least, one type of active metal selected from among the 
VIII group metals of the periodic law table, phosphoric acid and additives as basic 
components. In addition, the additives are one type or more than two types selected 
from among dihydric or trihydric alcohols with 2 to 10 carbons contained in a molecule, 
or their ethers, monosaccharides, disaccharides and polysaccharides. The 
hydrogenation treatment catalyst of the mentioned above constitution can be filled in a 
reaction tower as it is, and serves in an actual operation after preliminary 
sulphurization using a conventional method. 
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16 






AAF' 


T 


82 


62 


194 


0.5 


900 


100 


16 






AAG' 


P 


82 


62 


194 


0.5 


900 


100 


16 


500 


2 


AAH' 


P 


82 


62 


194 


0 


900 


100 


16 






AAT 


P 


82 


62 


194 


0 


900 


100 


16 


500 


2 



&*>\ &4fc*J^TttJSAAA' frbAAC' *"0tt* (3) flffi^l 

3693©«Mt««\ A AD' i^AAH' St»ttJfc|W« ±12 (2) HJtflAJ 1 £ BWIfc ItffS 



17 

±1E (3) -C^HSWbLfcttfflESrffl^, ISKfll 1 £ 



¥fffi¥- 6-2 2 6 1 0 8 
18 

[0 0 5 0] 
[«5] 



M ft CoO P 2 Os MoOa RJfciiS/E 
(%) (%) (%) *©fl*ttt 

« ft (RVA) 



AAA' 


F 


4 


3 


1 5 


2 3 8 


AAB' 


P 


4 


3 


1 5 


2 3 5 


AAC 


Q 


4 


3 


1 5 


2 4 5 


A AD' 


R 


4 


3 


1 5 


1 7 5 


A A E' 


S 


4 


3 


1 5 


1 8 0 


AAF' 


T 


4 


3 


1 5 


1 3 8 


A AG' 


P 


4 


3 


1 5 


9 9 


A AH' 


P 


4 


3 


1 5 


1 6 5 


AA I ' 


P 


4 


3 


1 5 


1 0 0 



31*013 

mam 1 1 mm\z Lxmm u mmw lomit rnmo 

±B (l) -e«fc*i tPW©7-T/u§-Hi**rffl 



^ IC* Lfctttl;f o t *iA B A~ A B I £HgJLfc 0 

D*»e>ABH4-Cf±Jt«0iK »ISAB I |±^*WSr* 
-To 

[0 0 5 1] 

[*6] 



to & mm 85% =BWt n*fi* « nk m & 

vr*Y rm *irr> r**+ * ?is i^ra vm 

m ft (g) (g) (g) (t*^** ) (ml) CC) (Hr) CC) (Hr) 



ABA 


P 


85 


64 


242 


0.2 


900 


100 


16 






ABB 


P 


85 


64 


242 


0.5 


900 


100 


16 






ABC 


Q 


85 


64 


242 


0.5 


900 


100 


16 






ABD 


R 


85 


64 


242 


0.5 


900 


100 


16 






ABE 


S 


85 


64 


242 


0.5 


900 


100 


16 






ABF 


T 


85 


64 


242 


0.5 


900 


100 


16 






ABG 


P 


85 


64 


242 


0.5 


900 


100 


16 


500 


2 


ABH 


P 


85 


64 


242 


0 


900 


100 


16 






ABI 


P 


85 


64 


242 


0 


900 


100 


16 


500 


2 



±15 (2) X'fttc&mm&mmmi tmm^Lx^mm 
±ie o) -c^n«ftbLfctt«&ja<,\ mmmi tmm* 



[0 0 5 2] 
[Ift7] 



(11) 



19 



20 



2 2 6 10 8 



rim 






IT 2 v_y 5 


ivi \.) y — ' a 












V /O/ 


y^Kv j '[ p J ijh. 












(R VA) 


ABA 


p 


4 


3 


1 8 


2 4 8 


A H H 


p 


4 




J. o 


2 4 0 


A R P 




/I 


Q 
o 


-L O 


9 S S 

£r \J %J 


ABD 


R 


4 


3 


1 8 


1 8 1 


ABE 


S 


4 


3 


1 8 


1 8 3 


ABF 


T 


4 


3 


1 8 


1 3 9 


ABG 


P 


4 


3 


1 8 


9 9 


ABH 


P 


4 


3 


1 8 


17 6 


AB I 


P 


4 


3 


1 8 


1 0 0 



(1) yrz7Jkl±&&2MM 

mmm i t mm^ lxmm u mmm lomit mmo 

(2) 7kmimm&m<pmm 

±12 (1) -Cfcfc^l £1^8© v-T^ 
^6l£^Lfc&#«£o-tfefe$ftACA~AC I SrPtSb 

ACD*»bACH*-C»JtR^ AC I fi^JtEWSr* 
-To 

( 3 ) sjiEihMa : 



* ±12 ( 2 ) t?#^#ftfejS^^JS0ij 1 t mm\c Lx^mm 

±12 (3) TTHtaflStfcttKtSrfflVV Htfe0ij 1 i: 13*8 

[0 0 5 3] 
[*8] 



f& fi CoO P 2 Os MoOi a£i§Jl5E 

(%) (%) (%) 

jtt ft ( R V A) 



ACA 


P 


4 


3 


1 8 


2 3 0 


ACB 


P 


4 


3 


1 8 


2 2 5 


ACC 


Q 


4 


3 


1 8 


2 3 5 


ACD 


R 


4 


3 


1 8 


17 5 


ACE 


S 


4 


3 


1 8 


1 8 2 


ACF 


T 


4 


3 


1 8 


1 3 8 


ACG 


P 


4 


3 


1 8 


10 1 


ACH 


P 


4 


3 


1 8 


1 7 4 


AC I 


P 


4 


3 


1 8 


10 0 



mmm 5 

(1) ^zZ2kl±M&QMM 

mmm 1 1 mmic ltwssu mmm iomit mmo 

(2) £Mimmmnmm 

±12 (i) xntcmi tmm<Dy-r^^-rnwi^ * 



8H\ mmtLX?V±}) *9fc*Lfc*# 
«ot«SADA~AD I SrWKLfc. *9©tttt«P 
ADA^&ADC^-Cfi*^^, ADDi^ADHt 
•CttJtRffll, AD I ttt&fcfcl 

[0 0 5 4] 

[*9] 



m a i*s§ 85% rnt!)y « » m ^ 

^g* fur f> fS* i*n #ra 



(12) * #gfl¥6-2 2 6 1 0 8 



21 22 





rr 


(g) 


(e) 




(**=!§ ft* ) 
\ <- /ir =j / 

• * 


(ml) 


(°C) 


(Hr) 


(°C) 


(Hr) 


ADA 


P 


85 


64 


242 


0. 1 


900 


100 


16 






ADB 


P 


85 


64 


242 


0, 5 


900 


100 


16 






ADC 


0 


85 


64 


242 


0. 5 


900 


100 


16 






ADD 


K 


85 


64 


242 


0.5 


900 


100 


16 


— 


— 


ADE 


S 


85 


64 


242 


0.5 


900 


100 


16 






ADF 


T 


85 


64 


242 


0.5 


900 


100 


16 






ADG 


P 


85 


64 


242 


0.5 


900 


100 


16 


500 


2 


ADH 


P 


85 


64 


242 


0 


900 


100 


16 






ADI 


P 


85 


64 


242 


0 


900 


100 


16 


500 


2 



±12 (2) xmt^mm^mmmi tmm^Lx^mm. 
±k o) x^mmitLtzmm^^\ nmn tmm 



m^cit-<x±mcmmmm^±i lx ^* r t 

•So 

[0 0 5 5] 
[tlO| 



CoO P 2 Os Mo0 3 RfSSftS 
(%) (%) (%) $«©tS*i1f 

& # (RVA) 



ADA 


P 


4 


3 


1 8 


2 2 8 


ADB 


P 


4 


3 


1 8 


2 2 5 


ADC 


Q 


4 


3 


1 8 


2 3 7 


ADD 


R 


4 


3 


1 8 


1 6 5 


ADE 


S 


4 


3 


1 8 


1 6 6 


ADF 


T 


4 


3 


1 8 


1 2 5 


ADG 


P 


4 


3 


1 8 


1 0 0 


ADH 


P 


4 


3 


1 8 


1 6 5 


AD I 


P 


4 


3 


1 8 


1 0 0 



mmm 6 

mmm 1 1 mmK Lxmm u mm® lomit mm<D 

±12 (i) tmti tmm<Dy-T/v%-rtew*m 
r^zm^uKi*. m9\c7FLtc4kmc&ixf&mA 

EA-AE I *mMLtz 0 nbhtzMm^AEAfrbA 
EC^XtttftWms «^AED^bAEH$-ffiit^ 

flk MIAE I \zi£%:mz^-t 0 

A3} *mauir.«m x 



i±.s& (2) xmc&Mmzmmmi tmm^Lx^mm 
m <v { - ^ / ^ n * iv # = / wi & ta $ n & o „ 

±12 (3) T'^«ftLfc«£ffll,\ IO£0iJ 1 t IslUS 

^-r„ mi i<D&%£v*mw^£zmmir&%<D® 

■So 

[0 0 5 6] 
[fill 



flfe it CoO P.Os MoOa SJ^SS^ 

(%) (%) (%) fwflttfii: 



23 


ft 




' (13) * 




(R V A) 


AE A 


P 


4 


3 


1 8 


2 3 2 


AE B 


P 


4 


3 


1 8 


2 2 7 


AE C 


Q 


4 


3 


1 8 


2 4 1 


A E D 


R 


4 


3 


1 8 


16 8 


A E E 


s 


4 


3 


1 8 


17 1 


AEF 


T 


4 


3 


1 8 


1 3 1 


AEG 


P 


4 


3 


1 8 


10 0 


AEH 


P 


4 


3 


1 8 


1 7 3 


AE I 


P 


4 


3 


1 8 


1 0 0 



6-226108 

24 



mmM7 

±E (1) Tiffed 1 bffitOy -7*ZTl&ft*M 

fvl'Srffl^fcfiMt-tt, £9te*Lfc*#KfEoT«SiA 20 
FA-AF I SrWRLfc. Hb^fcttlKf AFA*»bA 
FCS T*(i;WJR fl*$£A F D *» A F HS -CtttfcR 
#k WAF I 

_i3j ±mmsum * 



±E (2) -C#fc«-ttttSr^lfiWl tH«tcUT^««E 
±15 (3) •CiHHWktfc*MI*:ffiv\ HftWiil^a 

•So 

[0 0 5 7] 
[fl2] 



m & CoO P 2 Os MoOa SJ^iiSS 

(%) (%) (%) menxm 

m # (RVA) 



AFA 


P 


4 


3 


1 8 


2 3 6 


AFB 


P 


4 


3 


1 8 


2 3 1 


AFC 


Q 


4 


3 


1 8 


2 4 7 


AFD 


R 


4 


3 


1 8 


1 7 1 


AFE 


S 


4 


3 


1 8 


1 7 5 


AF F 


T 


4 


3 


1 8 


13 6 


AFG 


P 


4 


3 


1 8 


1 0 2 


AFH 


P 


4 


3 


1 8 


1 7 8 


AF l 


P 


4 


3 


1 8 


1 0 0 



2. flsApfl] t LX£%M£Z2k2=2kMM£lH&x^i 

nmrn 1 1 mmic lxmm u hjsw mm it mm<D 



« _h|E ( 1 ) 1 t mm<0 y-Tfr* 1 k g 

1 3te*L,fcA#tefEo-tttj»BAA~BA I £Hi!»L 
fc 0 Hi 3«f«tSEBAAd»e>BAC*-Cf±**Wflf9, Jtt 
j«BAD*>&BAH*-CttJt«R ttiSEBAnia*«9 

[0 0 5 8] 
K13] 



ftfe ffi ^ 85% =sMb ft m m & 

zrt* rsm wry n*+ mm u& n*ro 



' (14) ' 2 6 1 0 8 

25 26 
Ht # (g) (g) (g) (t*S** ) (ml) CC) (Hr) CC) (Hr) 



nil 

BAA 


r 


1 1 o 

llz 


1 A 1 

141 


327 


a it 

0. 5 


n aa 

900 


1 AA 

100 


lb 






BAB 


P 


112 


141 


327 


1. 0 


900 


100 


16 






BAC 


Q 


112 


141 


327 


0.5 


900 


100 


16 






BAD 


K 


112 


141 


327 


0.5 


900 


100 


16 






BAE 


S 


112 


141 


327 


0.5 


910 


100 


16 






BAF 


T 


112 


141 


327 


0.5 


950 


100 


16 






BAG 


P 


112 


141 


327 


0.5 


960 


100 


16 


500 


2 


BAH 


P 


112 


141 


327 


0 


900 


100 


16 






BAI 


P 


112 


141 


327 


0 


900 


100 


16 


500 


2 



(3) ±mm^sm * 
±ie ( 2 ) x-m^mm^mmm i 1 mmic Ltf« 

(4) ykm^immum 

[0 0 5 9] (TK^fcJftSSRJES*^) 

^SSS (ml) : 1 5 

R&m& CC) : 330 

KJCS**E* (kg/cm 2 G) : 3 0 

I»i'I»SI (h r" 1 ) : 2 

**/ift«l£l;Jfc (N 1 / 1 ) : 3 0 0 

(h r ) : 8 8 



TN-0 5M) &/B^T#WLfc. Jt«^*tt«E-ftR 
JtSji^ic<tL-CWT{c*1-^2^^TgaL^:„ % 

[0 0 6 0] 
[^2] ki., 

rrt* 

No 
N 

LHS V 

[00 6 1] JiBOiaiftfUCT* *#fbliiS*i&tt«: 
1 4 }C^-T 0 ^ 1 4 fflgfJ: «J 

[0 0 6 2] 
K14] 



= LHS V • 1 n (No/N) 

JSOftift (p pm) 

ftSliftf (p pm) 

«SWit« (hr"' ) 



f& ft NiO PjOs MoO, fcfc'Mlgfe 
(%) (%) (%) *<&ti*tffi 

m W (RVA) 



BAA 


P 


4 


6 


2 2 


2 0 1 


BAB 


P 


4 


6 


2 2 


1 9 5 


BAC 


Q 


4 


6 


2 2 


2 1 0 


BAD 


R 


4 


6 


2 2 


1 5 0 


BAE 


S 


4 


6 


2 2 


1 5 5 


BAF 


T 


4 


6 


2 2 


1 3 0 


BAG 


P 


4 


6 


2 2 


9 9 


BAH 


P 


4 


6 


2 2 


1 4 5 


BA I 


P 


4 


6 


2 2 


1 0 0 



y -T^Xi-BW^tZo 50 



_L2J 7k*jkB>.asswritt<pa» 

±|B (1) t?#*:3?l ip]t£©7-T^:J-£#:£/B 
V\ ^flfl^Jt LT^f-u^y a— ;u«rffll,\ ^1 5 
fc*Ufc*fHc|£o-Cttj|0EBAA' -BAT £P®!L 



' (15) * 1$m¥6-2 2 6 1 0 8 

27 28 
t. $15t*JtBAA' HBAC $-Ctt**9i * [0 0 6 3] 
m, MIBAD' A^BAH' *-?»±Jfc«0!L ttlBA' [f 15] 
1' f±tt*WISr^1-. * 



f& & mm 85% =«Mt f /*fw n nk & & 

-it* rsm. wry ri*+ mm urn mm mm 

m # (g) (g) (g) ) (ml) "CC) (Hr) CC). (Hr) 



BBA' 


p 


101 


128 


202 


0.5 


900 


100 


16 






BBB' 


p 


101 


128 


202 


1.0 


900 


100 


16 






BBC 


Q 


101 


128 


202 


0.5 


900 


100 


16 






BBD' 


R 


101 


128 


202 


0.5 


900 


100 


16 






BBE' 


S 


101 


128 


202 


0.5 


910 


100 


16 






BBF' 


T 


101 


128 


202 


0. 5 


950 


100 


16 






BBG' 


P 


101 


128 


202 


0.5 


960 


100 


16 


500 


2 


BBH' 


P 


101 


128 


202 


0 


900 


100 


16 






BBr 


P 


101 


128 


202 


0 


900 


100 


16 


500 


2 



±12 (2) -cftfc#ftbtt*gMrt* i tmm\£Lx^mm 1 e^*-*-. mi eommxvttmiczsmmttfc* 

(4) £MMMMM$k [00 64] 

±ie o) x*^ffimtevitmm*%\,\ mrnmstmrn imi e] 



f& m NiO P, Os M0O3 Kfc'Mlg'jt 
(%) (%) (%) *©*B*t« 

IK # (R V A) 



BAA* 


P 


4 


6 


1 5 


19 6 


BAB' 


P 


4 


6 


1 5 


1 9 3 


B AC 


Q 


4 


6 


1 5 


2 0 3 


BAD' 


R 


4 


6 


1 5 


1 4 5 


BAE' 


S 


4 


6 


1 5 


1 5 0 


BAF' 


T 


4 


6 


1 5 


1 2 7 


BAG' 


P 


4 


6 


1 5 


1 0 1 


BAH' 


P 


4 


6 


1 5 


13 0 


BA I ' 


P 


4 


6 


1 5 


10 0 



mmm 1 o 

(1) v -7^';tflftg)M« 
mmm 1 1 m»iz Lxmm u *i6« losii 

±ie (1) xmtzmi tmm<Dy-T 



* 7 |:*Lfc*#|uftoT»JtB B A~B B I £Pf{L 
fc. $tl 7«ftts«EBBA*»bBBC*-Ctt*|BW0!lx tt 
*SEBBDd»f>BBHS-CI±ifc««il, «BB I tf«#J 

[0 0 6 5] 
[*1 7] 



ft* ft £?» 85% HBWfc Ulif^ 



' (16) #08 ¥ 6-226108 

29 30 

turfy rja-* mm im ftm aut 

# (g) (g) (g) GE*Sft**) (ml) CC) (Hr) CO (Hr) 



BBA 


P 


106 


133 


253 


0.2 


900 


100 


16 






BBB 


P 


106 


133 


253 


0.5 


900 


100 


16 






BBC 


Q 


106 


133 


253 


0.5 


900 


100 


16 






BBD 


R 


106 


133 


253 


0. 5 


900 


100 


16 






BBE 


S 


106 


133 


253 


0.5 


910 


100 


16 






BBF 


T 


106 


133 


253 


0.5 


950 


100 


16 






BBG 


P 


106 


133 


253 


0.5 


960 


100 


16 


500 


2 


BBH 


P 


106 


133 


253 


0 


900 


100 


16 






BBI 


P 


106 


133 


253 


0 


900 


100 


16 


500 


2 



o) ±mm^m 

±12 (2) 

±12 o) x*^ffimkLtcMM%^\ mmmstmm 20 



l 8\ctfrf 0 mi 8 9 

commmr.it^x±m\r.nmmm^± Ltv^rt* 

[0 0 6 6] 

[mi 8] 



f& Nio p, o s M0O3 fcfc'M%l£: 

(%) (%) (%) 

m fl£ (RVA) 



BBA 


P 


4 


6 


1 8 


2 1 1 


BBB 


P 


4 


6 


1 8 


1 9 3 


BBC 


Q 


4 


6 


1 8 


2 0 9 


BBD 


R 


4 


6 


1 8 


1 4 9 


BBE 


S 


4 


6 


1 8 


1 5 6 


BBF 


T 


4 


6 


1 8 


1 3 2 


BBG 


P 


4 


6 


1 8 


1 0 2 


BBH 


P 


4 


6 


1 8 


1 4 7 


B B 1 


P 


4 


6 


1 8 


1 0 0 



II 1 

mmm 1 t mm^ vxmm u mmm i<»mit mmo 

y -7fr%i-&fo*%tL, 40 

±ie ( 1 ) xmcm 1 1 mm<D y - 

i/\ muMkLX^uy?]) 3- 
% 1 4 fc* Lfc^#{C^oTftfe^B 
tfc„ I14f«BCA^bBC 
BCDA^BCHS -CI±Jt^0iJ 

_L3j ±mmmm x 



CA~BC I SriSSS 
:c*-Cf±*JMiflU 



X ±12 ( 2 ) -p#^#ttiKS:lllkM 1 <b LT^« 
±12 (3) ^«teLfc«£fflt\ Hi£#j8<!:|5]1£ 

fc Lx&f&m<D*mimmmnmzm\ *mimmm 

I9l:*t. mi 9©te*±9**W»-J:6»jKli«* 

[0 0 6 7] 
[119] 



ft ffl Nio p 2 Os M0O3 fcfcmmm 



* (17) * ftfflW-6-2 2 6 1 0 8 

31 32 

(%) (%) (%) m<omm 

m W ' (RVA) 



B C A 


P 


4 


6 


1 8 


19 0 


BCB 


P 


4 


6 


1 8 


18 8 


BCC 


Q 


4 


6 


1 8 


1 9 5 


BCD 


R 


4 


6 


1 8 


1 4 8 


BCE 


S 


4 


6 


1 8 


1 5 2 


BCF 


T 


4 


6 


1 8 


1 2 8 


BCG 


P 


4 


6 


1 8 


1 0 1 


BCH 


P 


4 


6 


1 8 


1 4 3 


BC I 


P 


4 


6 


1 8 


1 0 0 



mmm 1 2 

(1) y -T/Ux-h#.fo(Dmm 

nnm 1 1 mm\^ Lxmm u mmm 10m it mrno 
±ie ( 1 ) -a'mzM 1 1 w\m<D y-7fv% -rfewzm * 



*t\ mmt ux^yir y y*m^\ 1*2 o^Lfc* 

tH^otttSBDA-^BD I SrPJlSLfco f?2 0<p$; 
JftBDA^fbBDCST'fi^iS^k ^BDDd^B 
DH4-Cf±it^J, MtBD I fifi^Mfc^-f. 

[0 0 6 8] 

[120] 



m ft mm 85% Emit & m m & 

-it* vm tjrf> rjt»y s* n*ra ^ra 

# (g) (g) (g) ) (ml) CC) (Hr) CC) (Hr) 



BDA 


P 


106 


133 


253 


0. 1 


900 


100 


16 






BDB 


P 


106 


133 


253 


0.5 


900 


100 


16 






BDC 


Q 


106 


133 


253 


0.5 


900 


100 


16 






BDD 


R 


106 


133 


253 


0.5 


900 


100 


16 






BDE 


S 


106 


133 


253 


0.5 


910 


100 


16 






BDF 


T 


106 


133 


253 


0.5 


950 


100 


16 






BDG 


P 


106 


133 


253 


0.5 


960 


100 


16 


500 


2 


BDH 


P 


106 


133 


253 


0 


900 


100 


16 






BDI 


P 


106 


133 


253 


0 


900 


100 


16 


500 


2 



j_3j ±m&Mm 

±ie (2) xmz&mm&nmmi tmmKLx^mm 
(4) **4km.*m#m 

±ie (3) ff«bLf:Mi^fflt\ mmmatmrnx 



40 [0 0 6 9] 
[12 1] 



m ft Nio p 2 o 5 M0O3 Rfcm&fe 

(%) (%) (%) iScOf@*MS 

$E W (RVA) 



BDA P 4 6 18 194 

BDB P 4 6 18 187 

BDC Q 4 6 18 200 

BDD R 4 6 18 143 



*(18) * *flS¥6-2 2 6 1 0 8 

33 34 



BDE 


S 


4 


6 


1 8 


14 8 


BDF 


T 


4 


'6 


1 8 


1 2 3 


BDG 


P 


4 


6 


1 8 


9 9 


BDH 


P 


4 


6 


1 8 


1 3 5 


BD I 


P 


4 


6 


1 8 


10 0 



mmm 1 3 

mm 1 1 mm\z Lxmmu mmm i ©* 1 1 ibmh© 

±|B (1) £|f*lt£©y-T^-}-ffift£ffl 

BEA~BE I SrWSLfco S?2 2 fftMSEB E Ati>t> B 
ECS -Cfi*« W0! v $2i&B EDd»bBEH* XfcftMt 

(3) ±MBikMM * 



*±e (2) x-ftttf&m&mrnmi tmm\cLx^mm 

(4) **JKItt3r*ttltt 

±e ( 3 ) f« ufc«wfeffl v \ n^j s t mm 

©ttttE^^Jt^-C^cStcttttEStt^lSjiiLTV^Ct^ 

[0 0 7 0] 
[12 2] 



ft fi NiO P* O s M0O3 KJ&3I££ 
(%) (%) (%) *©fB*tf[ 

K ft (R V A) 



B EA 


P 


4 


6 


1 8 


19 6 


BEB 


P 


4 


6 


1 8 


1 8 7 


BEC 


Q 


4 


6 


1 8 


2 0 2 


BED 


R 


4 


6 


1 8 


14 6 


BEE 


S 


4 


6 


1 8 


14 9 


BEF 


T 


4 


6 


1 8 


12 5 


BEG 


P 


4 


6 


1 8 


10 0 


B EH 


P 


4 


6 


1 8 


13 6 


BE I 


P 


4 


6 


1 8 


10 0 



mmm 1 4 

mmm 1 1 mm\c lxmmu mmm 1 ©^ 1 1 mm<v 

(2) 7kMttMMMME2MM. 

±ie (1) x-mcmi tmm<Dv -T^Ki-mftzm 

BFA~BF I SrMSlLfc,, ^2 3 tpttHSEB F Ad»b B 
F C 4 -?tt#36910!U $!^B FDA^BFHS -CfiJfctfc 
0|J, M£B F I fJ^^JSr^-f o 
_C3J ^ fl tfiKflsft g 



&±ie (2) Titfc^^^wi tmmicLx^mm. 
±ie ( 3 ) -ciHUiWfc LfcttjK&jB t \ ska 8 t mm 

KLXftf&i&<o*mtM&%&®*ft\>\ *SHfclfc4* 

[0 0 7 1] 
[S23] 



M ffi NiO P 2 Os MoOj RfcM&fe 
(%) (%) (%) 

ft (RVA) 









' (19) * 






35 












B F A 


p 


4 


6 


1 8 


19 8 


B F B 


p 


4 


# 6 


1 8 


19 1 


B F C 


Q 


4 


6 


1 8 


2 0 5 


B F D 


R 


4 


6 


1 8 


14 7 


B F E 


s 


4 


6 


1 8 


15 2 


d r r 


1 


/i 


a 
D 


i a 


19 7 


BFG 


P 


4 


6 


1 8 


1 0 1 


BFH 


P 


4 


6 


1 8 


13 9 


BF I 


P 


4 


6 


1 8 


1 0 0 



4#0B¥ 6-2 2 6 1 0 8 
36 



3. &ftStt£»fcfl- L*3BW<PttBl*ifc;fc 5 l£ZZk 

iMia (n ifi^ 1 5 -uttA 1 9 ) 
nn&m 1 5 



^24 (d* bfc*fl=T?!Slfi0! l tc^-f ^liT'te 
& C A A ~ C A R Sr j|R£i L fc . 
[0 0 7 2] 
[^24] 



m mm 85% zawt z*^ mx*i* & » ma 
a/»'*j !)y@? tjrf'v rja-* rM-* ft* sas ^ra h*isi 

(g) (g) (g) ) (ml) CC) (Hr) CC) (Hr) 



CAA 


85 


64 


242 


0 


0 


900 


100 


16 






CAB 


85 


64 


242 


0. 05 


0 


900 


100 


16 






CAC 


85 


64 


242 


0.2 


0 


900 


100 


16 






CAD 


85 


64 


242 


0.5 


0 


900 


100 


16 






CAE 


85 


64 


242 


1.0 


0 


910 


100 


16 






CAF 


85 


64 


242 


1.5 


0 


910 


100 


16 






CAG 


85 


64 


242 


3.0 


0 


920 


100 


16 






CAH 


85 


64 


242 


3.5 


0 


920 


100 


16 






CA1 


85 


64 


242 


0.5 


0 


900 


100 


16 


500 


2 


CAJ 


85 


64 


242 


0 


0. 05 


900 


100 


16 






CAK 


85 


64 


242 


0 


0.2 


900 


100 


16 






CAL 


85 


64 


242 


0 


0,3 


900 


100 


16 






CAM 


85 


64 


242 


0 


0.5 


900 


100 


16 






CAN 


85 


64 


242 


0 


1.0 


910 


100 


16 






CAO 


85 


64 


242 


0 


3.0 


920 


100 


16 






CAP 


85 


64 


242 


0 


3.5 


920 


100 


16 






CAQ 


85 


64 


242 


0 


0.5 


900 


100 


16 


500 


2 


CAR 


85 


64 


242 


0 


0 


900 


100 


16 


500 


2 



fc*>\ *2 4jC*S^r, ttlCAB~CAG> CAJ~ 
CAOfi#38BJ<O|?t£0i|£*U SICAA, CAH, 
CAI, CAP, CAQ{iJt|fc0iJ£*U ttiftCARtt 

.hiE (i) -oft£#ftUK*$tt0u tmm^Lx^mm. 



±12 (2) v^mmtLtzmm^m\ mmmitmm 

»JII&#ttilt©Jlflj£ £ fc^-f. 12 5©^ 

*d iCttjftSttiS ft ± L T V 5 " £ # ^ fl» 5 „ 
[0 0 7 3] 
[f25] 



' (20) tfcffiW- 6-2 2 6 1 0 8 

37 38 

CoO P 2 Os MoOs KJSiiSS 

(%) (%') * (%) ft<z>t8*MB 

tt (RVA) 



C A A 


A 
4 


O 
O 


1 o 


1 R 1 
1 o 1 


PAD 

t Ad 


A 

4 


o 
o 


1 Q 


O O Q 

Z Z O 


z" 1 a 
IAI 


A 

4 


o 
o 


1 Q 
1 O 


O A *3 
Z 4 O 


CAD 


4 


Q 

o 


1 O 

1 o 


Z 4 U 


CAE 


4 


o 


1 o 

1 8 


2 3 4 


C A r 


4 


o 

o 


1 o 

1 o 


o o o 

z a y 


C AC 


4 


Q 

o 


1 o 
1 o 


Oil 

Z 1 / 


/— > A IT 

t An 


4 


Q 

o 




1 o U 


C A I 


4 


3 


1 8 


10 1 


CA J 


4 


3 


1 8 


2 3 1 


CAK 


4 


3 


1 8 


2 4 7 


CAL 


4 


3 


1 8 


2 4 3 


CAM 


4 


3 


1 8 


2 3 2 


CAN 


4 


3 


1 8 


2 3 7 


CAO 


4 


3 


1 8 


2 3 1 


CAP 


4 


3 


1 8 


1 8 1 


CAQ 


4 


3 


1 8 


9 9 


CAR 


4 


3 


1 8 


10 0 



jjj * m mmk m <o m m u tt«cBG(ia*««:*t. 

SsJltfiJt LT©^ U^^y t2 6l:t [0 0 7 4] 

ofc^fi^SSMl 5 tm ffiiCLXm&CBA-CBG [126] 
SrWJSUfc. g2 6lrM^ WCBB-CBEW* 



m mm 85% =BMt *fw k * & j& 

tjrfy ttft MS «rH ms i^ra 

«K (g) (g) (g) (WSl' ) (ml) CC) (Hr) CC) (Hr) 



CBA 


85 


64 


242 


0.0 


900 


100 


16 






CBB 


85 


64 


242 


0. 05 


900 


100 


16 






CBC 


85 


64 


242 


0.2 


900 


100 


16 






CBD 


85 


64 


242 


0.5 


900 


100 


16 






CBE 


85 


64 


242 


1.5 


910 


100 


16 






CBF 


85 


64 


242 


0.5 


900 


100 


16 


500 


2 


CBG 


85 


64 


242 


0.0 


900 


100 


16 


500 


2 



A3} &mmmm [0075] 

±K (2) "C^ttfliLfcftUfcfcffll^ liil 4:P]« 1*2 7) 



(21) <ftffl¥-6-2 2 6 1 0 8 

39 40 
to CoO P.Os M0O3 RfoMStfe 

(%) (%i ■ (%) WLvmrn 

m (R V A) 



C B A 4 3 18 17 8 

CBB 4 3 18 228 

CBC 4 3 18 233 

CBD 4 3 18 231 

CBE 4 3 18 223 

CBF 4 3 18 99 

CBG 4 3 18 100 



MMM 1 7 

/w£fflv\ 1. 5^^ai:Srl. 0 L/U^UI- 
ttl»Jl 6<bl^1itcLT^CCA~CCG^PML 
fc 0 #ibft7tto^CCB~CCEfi#3gl^||}g#J£^ 
U ttlCCA, CCFfiJt^JSr^L, ilCCGIi 

±ib ( 1 ) -ci#/ctoffi£His#j 1 1 mmic Lx^mmt 



±e (2) T*^«^L/t^^fflv\ nmmitmm 

^*-f 0 Ic2 8©^*<t (9#3S0J©|EBrtS-fc3M£fi 

[0 0 7 6] 
[S28] 



to CoO P 2 Os Mo O3 

(%) (%) (%) it^ti^s 

J* (RVA) 



CCA 


4 


3 


1 8 


1 8 1 


CCB 


4 


3 


1 8 


2 19 


CCC 


4 


3 


1 8 


2 3 8 


CCD 


4 


3 


1 8 


2 3 0 


CCE 


4 


3 


1 8 


2 2 5 


CCF 


4 


3 


1 8 


1 0 0 


CCG 


4 


3 


1 8 


10 0 



1 8 

DG£f 

$CDG 
(2) 



tfc„ fc*S % to$CDB~CDEfi#3§BJ!cQ 
*U «41CDA, CDFItJtgfMSr^L, to 



( 3 ) ■^caj^iftaaai 



±ie ( 1 ) xmczmmzmmm 1 t iwuaiK tr^« 



±E (2) ^HHMtLfctt*«:fllt\ £*ttl£l*MS 

Ki*1-. *2 9 0fi*±9**Bl:J;5jl!i«t±tt*0«i 
■bo 

[0 0 7 7] 
[f29] 



to CoO P 2 Os M0O3 K/fciiS/t 

(%) (%) (%) *©ta*frff 

$ (RVA) 



4 (22) ' #Hfl¥6-2 2 6 1 0 8 

41 42 



C D A 


4 


3* 


' 1 8 


1 7 7 


CDB 


4 


3 


1 8 


2 13 


CDC 


4 


3 


1 8 


2 3 5 


CDD 


4 


3 


1 8 


2 2 5 


CD E 


4 


3 


1 8 


2 1 2 


CDF 


4 


3 


1 8 


1 0 1 


CDG 


4 


3 


1 8 


1 0 0 



mmm 1 9 

( 1 ) &mumMm<DWBt 

#fcLTttttCEA~CEG$rW§8Lfc„ tmc 

EFttJt«0!«:*U ttifcCEGHtf&fefllS:*-*-. 

(2) zEMffilfeggj 

±e ( i ) -c«^#ttjME«:ii]t«i 1 1 mm\c LT^« 



io*J_3j zfcMJaSM 

±12 (2) T'^«^tfc^^ffli,\ Hikt&j 1 <t |5]« 

ntbtitzmRz&fskmoi&i&t t i>\cm3 o 

So 

[0 0 7 8] 
[f3 0] 



f& CoO P 2 Os MoOa afciiSS 

(%) (%) (%) wvtmm 

m (RVA) 



CEA 


4 


3 


1 8 


17 8 


CEB 


4 


3 


1 8 


2 10 


CEC 


4 


3 


1 8 


2 3 0 


CED 


4 


3 


1 8 


2 2 5 


CEE 


4 


3 


1 8 


2 12 


CEF 


4 


3 


1 8 


10 1 


CEG 


4 


3 


1 8 


1 0 0 



4. mmi^EiLML^mmmmj^Mozjk 

2 it^iia m m 2 0 ~&tm 2 a ) 
mmm 2 0 

( i ) TkmimmmMmmm 



w *3i \z^Ltc$kwx*ni&ffl 1 {c^-r*wix*M!iD 

AA~DAPSrH^Lfc 0 
[0 0 7 9] 
[^3 1] 



m mm 85% E.mt vm, n sk m & 

rm arr> n*-* n*-* r* ?as n#ra mm 

m (g) (g) (g) ) (ml) CC) (Hr) CC) (Hr) 



DM 


106 


133 


253 


0 


0 


900 


100 


16 






DAB 


106 


133 


253 


0. 05 


0 


900 


100 


16 






DAC 


106 


133 


253 


0.2 


0 


900 


100 


16 






DAD 


106 


133 


253 


0.5 


0 


900 


100 


16 






DAE 


106 


133 


253 


1.0 


0 


910 


100 


16 






DAF 


106 


133 


253 


3.0 


0 


920 


100 


16 






DAG 


106 


133 


253 


3.5 


0 


920 


100 


16 







■ 


43 






* (23) 




DAH 


106 


133 


253 


0. 5 


0 


DAI 


106 


133 


253 


o ■ 


0. 05 


DAJ 


106 


133 


253 


o 


0. 2 


DAK 


106 


133 


253 


0 


0. 3 


DAL 


106 


133 


253 


0 


0. 5 


HAM 


1UD 








1 n 


DAN 


106 


133 


253 


0 


3.5 


DAO 


106 


133 


253 


0 


0.5 


DAP 


106 


133 


253 


0 


0 



ftm¥6-2 2 6 10 8 
44 



900 


100 


16 


500 


2 


900 


100 


16 






900 


100 


16 






900 


100 


16 






900 


100 


16 






910 


100 


16 






920 


100 


16 






900 


100 


16 


500 


2 


900 


100 


16 


500 


2 



&*3, l»SDAB~DAF, DA I ~D AMte^fPJ© 
mMM&^L, WDAA, DAG, DAH, DAN, 

±m (i) xmc&mmznmmi tmm^Lx^mm. 



*±ie (2) x^mtLtcf&m^^\ nmmstmm 

[0 0 8 0] 
[f32] 



$J NiO P 2 Ob MoOa 

(%) (%) (%) m^mnm 

m (RVA) 



DA A 


4 


6 


1 8 


15 0 


DAB 


4 


6 


1 8 


1 8 3 


DAC 


4 


6 


1 8 


2 0 2 


DAD 


4 


6 


1 8 


1 9 7 


DAE 


4 


6 


1 8 


1 9 2 


DAF 


4 


6 


1 8 


1 6 4 


DAG 


4 


6 


1 8 


1 4 9 


DAH 


4 


6 


1 8 


10 2 


DA I 


4 


6 


1 8 


1 8 3 


DAJ 


4 


6 


1 8 


2 10 


DAK 


4 


6 


1 8 


2 0 5 


DAL 


4 


6 


1 8 


19 4 


DAM 


4 


6 


1 8 


1 7 1 


DAN 


4 


6 


1 8 


14 9 


DAO 


4 


6 


1 8 


9 8 


DAP 


4 


6 


1 8 


10 0 



mmm 2 1 

o tcU^tmmm 2 0 i PHitC LT)M«D B A~ D B G 



[0 0 8 1 ] 
[t33] 



m mm 85% H§^t W % m m at. 

vjWl *frr> n=«-* mm &m mm &m mm 

m (g) (g) (g) <««* ) (ml) CC) (Hr) CC) (Hr) 



* (24) 



45 



W 6-2 2 6 10 8 



46 



DBA 


106 


133 


253 


UO 


' 900 


100 


16 


— 


— 


DBB 


106 


133 


253 


0. 05 


900 


100 


16 






DBC 


106 


133 


253 


0.2 


900 


100 


16 






DBD 


106 


133 


253 


0.5 


900 


100 


16 






DBfc 


106 


133 


253 


1.5 


910 


100 


16 






DBF 


106 


130 


253 


0.5 


900 


100 


16 


500 


2 


DBG 


106 


133 


253 


0.0 


900 


100 


16 


500 


2 



±k ( i ) x-mtL&fikMzmMm 1 1 mm\c Lx^mm 
±ib (2) x-'fmmthtz.mm^m^, mmmstmm 



(Df&mmtit^x ±m Kf&mism* ft ± lx i ^ r t a« 

[0 0 8 2] 
[^34] 



f& NiO P 2 O s MoO, RJ&i£S£ 

(%) (%) (%) fcroti*Mitt 

(RVA) 



DBA 4 6 18 147 

DBB 4 6 18 171 

DBC 4 6 18 192 

DBD 4 6 18 189 

DBE 4 6 18 187 

DBF 4 6 18 101 

DBG 4 6 18 100 



nmm 2 2 

( 1 ) TkmM&^mmvmm 

^Srfflv\ 1. 5^1^*3:1. O^tyv^iii: L/tW^t- 

fi^ii^j 2 0 <t mmic vxmmD c a~d c g zmm l 

U »SDCA, DCFttJtt&Mfc^U ftfe^DCGti 

±ib ( 1 ) xmc^mm^mmm 1 t i^nic x^x^mm. 40 



[0 0 8 3] 
Ii35] 



f& NiO F 2 Os M0O3 KJ£iiJt£ 

(%) (%) (%) *©ta*H6 

K (RVA) 



DCA 4 6 18 149 

DCB 4 6 18 179 

DCC 4 6 18 19 6 

DCD 4 6 18 18 5 



' (25) #W¥ 6-2 2 6 1 0 8 

47 48 
DCE 4 6 18 18 2 

DCF 4 6* '18 101 

DCG 4 6 18 10 0 



mmm 2 3 

^ffl^fctl^li^Jl^j2 2^|5]^^t-Cftfe^DDA~D 
DG^PMtfc 0 ^*d\ te^DDB~DDEfi*^PJ<D 
l»J£^U MIDDA, DDFfiJtt&filfc^U ft* 
^DDGtt^*0iJ^1-o 

_L2j ±mmt%m 

±K (1) Titfc^JftSr^li^J 1 i|B]#ict-C^« 



_L3j m&mmm 



±e (2) -e^w^Lfcto^srffl^, ■$mmstw\m 

10 3 6{ot%1- 0 ^3 eiD^i^^BJ^.tS^fi^ 

[0 0 8 4] 
[136] 



ft* 



N i O 

(%) 



P 2 o 5 
(%) 



Mo O3 
(%) 



(RVA) 



DD A 4 6 18 15 1 

DDB 4 6 18 18 2 

DDC 4 6 18 19 5 

DDD 4 6 18 18 9 

DDE 4 6 18 18 2 

DDF 4 6 18 102 

DDG 4 6 18 10 0 



3«j 2 4 

mmmt Lxyy±])>zm^tcUK\*nMffl2 2tm 30 

«KLT«J«DEA~DEG$:.WKLfc. 4*J, tt&D 
EB~DEEtt*»K©H160IJS:*t, MIDEA, D 
E F J±Jti&0iJ U ttlDEG lH&fefll Sr*1". 

±t£ ( 1 ) &ni60ij 1 1 mm\c Lx^mm 



(3) Amwmmm® 

±12 (2) -CTHMIHI:tfc«m;Srfflv\ ^S£M 8 <t 
©tttt^fcjt^r ft ± uri^s r t # 

[0 0 8 5] 
[£3 7] 



ft* NiO P 2 O s MoOa 

(%) (%) (%) *©ta*tft 

m (RVA) 



DEA 4 6 18 14 9 

DEB 4 6 18 17 8 

DEC 4 6 18 197 

DED 4 6 18 190 

DEE 4 6 18 185 

DEF 4 6 18 102 

DEG 4 6 18 100 



* (26) #M¥6-2 2 6 1 0 8 

49 50 

S 2 Wj&QMMM tMMM 2 5 2 7 ) ' i;IoT«eaa~ea i £lH§!iLfc 0 3*3 8lc*;v> 



2&J2 5 Tte!£EAAa>kEAC£T-[4#3§§)l#k M£EADrt> 



1 <t|5)#^LT^L, *Jfe0iJl^l T'fc^o 
V -T^5 [0 0 8 61 



& mm 85% $£ $ ^ ^ 

^•*4 >)m wr> mm mm mm mm mm 

m ft (g) (g) (g) ( WSl' ) (ml) CC) (Hr) CC) (Hr) 



EAA 


P 


85 


64 


242 


0. 1 


900 


100 


16 






EAB 


P 


85 


64 


242 


0.5 


900 


100 


16 






EAC 


Q 


85 


64 


242 


0.5 


900 


100 


16 






EAD 


R 


85 


64 


242 


0.5 


900 


100 


16 






EAE 


S 


85 


64 


242 


0.5 


900 


100 


16 






EAF 


T 


85 


64 


242 


0.5 


900 


100 


16 






EAG 


P 


85 


64 


242 


0.5 


900 


100 


16 


500 


2 


EAH 


P 


85 


64 


242 


0 


900 


100 


16 






EA1 


P 


85 


64 


242 


0 


900 


100 


16 


500 


2 



[0 0 8 7] 
30 [f 39] 



_L3J ^mmvMm 

±e (2) x»mtc&mm*nm.mi tmmcLx^mm 
±e o) x^ffimfcLtd&m*®^ mmmitmm 



m s coo p 2 o 5 Moo 3 fcj&mmjE 

(%) (%) (%) &<DtB*Hfi 

j« ft (RVA) 



EAA 


P 


4 


3 


1 8 


2 2 3 


EAB 


P 


4 


3 


1 8 


2 1 8 


EAC 


Q 


4 


3 


1 8 


2 3 4 


EAD 


R 


4 


3 


1 8 


16 2 


EAE 


S 


4 


3 


1 8 


16 4 


EAF 


T 


4 


3 


1 8 


1 2 4 


EAG 


P 


4 


3 


1 8 


1 0 0 


EAH 


P 


4 


3 


1 8 


16 5 


EA I 


P 


4 


3 


1 8 


1 0 0 



nmw 2 6 

nmm 1 1 mmx. l-cwku mmm i©t u maw 

y -7^ 5 -HfittiMlfc. 50 



toT«!EBA~EB I *mUL1t 0 f4 0fttiE 



* (27) ' 2 6 1 0 8 

51 52 
BAfl>e>EBC£-Cte#!8ei?0i.k ilEBD^bEBH * [0 0 8 8] 
* X'ititmL «EBI tt'fe&mZ^-r, * [14 0] 



f& 






85% 








ft » 


k 












W 7 V 








mm 


\m mm 






(g) 


(g) 


(g) 


( *mm* ) (mi) 


(°C) 


(Hr) 


(°C) (Hr) 


EBA 


P 


85 


64 


242 


0. 1 


900 


100 


16 


— — 


EBB 


p 


85 


64 


242 


0.5 


900 


100 


16 




EBC 


Q 


85 


64 


242 


0.5 


900 


100 


16 




EBD 


R 


85 


64 


242 


0. 5 


900 


100 


16 




EBE 


S 


85 


64 


242 


0.5 
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